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Chapter 2 

Geology of the Gulf Coast Aquifer, Texas 
Ali H. Chowdhury, Ph.D., P.G.1 and Mike J. Turco2 

Introduction 
The Gulf Coast aquifer in Texas extends over 430 miles from the Texas-Louisiana border in the 
northeast to the Texas-Mexico border in the south (Figure 2-1). Over 1.1 million acre-feet of 
groundwater are annually pumped from this aquifer in Texas. A large portion of this water 
supply is used for irrigation and drinking water purposes by the fast growing communities along 
the Texas Gulf Coast. 

The geology of the Gulf Coast aquifer in Texas is complex due to cyclic deposition of 
sedimentary facies. Sediments of the Gulf Coast aquifer were mainly deposited in the coastal 
plains of the Gulf of Mexico Basin. These sediments were deposited under a fluvial-deltaic to 
shallow-marine environments during the Miocene to the Pleistocene periods. Repeated sea-level 
changes and natural basin subsidence produced discontinuous beds of sand, silt, clay, and gravel. 
Six major sediment dispersal systems that sourced large deltas distributed sediments from 
erosion of the Laramide Uplift along the Central and southern Rockies and Sierra Madre Oriental 
(Galloway and others, 2000; Galloway, 2005). Geographic locations of the various fluvial 
systems remained relatively persistent, but the locations of the depocenters where the thickest 
sediment accumulations occurred shifted at different times (Solis, 1981). Stratigraphic 
classification of the Gulf Coast aquifer in Texas is complex and controversial, with more than 
seven classifications proposed. However, Baker’s (1979) classification based on fauna, electric 
logs, facies associations, and hydraulic properties of the sediments has received widespread 
acceptance. Baker (1979) classified the Gulf Coast aquifer into five hydrostratigraphic units. 
From oldest to youngest, these are: (1) the Catahoula Confining System, (2) the Jasper aquifer, 
(3) the Burkeville Confining System, (4) the Evangeline aquifer, and (5) the Chicot aquifer. 

Numerous growth faults (curved faults that are syndepositional and grow with depth of burial) 
parallel the Gulf Coast and controlled sediment accumulation and dispersal patterns during 
deposition. Salt domes are more common in the northern than the southern parts of the Texas 
Gulf Coast. These salt domes locally penetrate shallow areas of the Gulf Coast aquifer. Rapid 
burial of the fluvio-deltaic sediments in the Texas Gulf Coast caused the development of 
overpressure zones in the subsurface. In this paper, we will describe: (1) the evolution of the 
Gulf of Mexico basin and associated sediments of the Texas Gulf Coast aquifer; (2) structural  
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Figure 2-2. Land surface elevation of the area directly overlying the Gulf Coast aquifer in Texas (from 
Texas General Land Office, http://www.glo.state.tx.us/gisdata/jpgs/elev.jpg). 

consisting of a mosaic of lithofacies with the Pleistocene and Holocene sediments covering most 
of the outcrop areas (Figure 2-3). The Coastal Plain is underlain by a massive thickness of 
sediments that form a homocline sloping gently towards the Gulf of Mexico. Several major 
rivers dissect the Gulf Coast aquifer and flow nearly perpendicular to the Gulf of Mexico. These 
rivers include the Sabine, Trinity, Colorado, Guadalupe, Brazos, San Antonio, and Rio Grande 
(Figure 2-1). Between the valleys of the major rivers crossing the coastal plains, differential 
erosion of the softer and harder beds led to the formation of parallel low ridges and escarpments. 
These features provided the lowlands with a distinctive topographic belt. This “belted”  
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